cDNA cloning, mRNA expression, and mutational analysis of the squalene synthase gene of Lotus japonicus.
A full-length cDNA for squalene synthase was isolated from Lotus japonicus, a model leguminous plant. The transcript was abundant in roots, symbiotic root nodules, and shoots, in that order. In situ hybridization revealed that the mRNA level is high in expanding root cells but low in dividing root tip ones. The transcript is also abundant in vascular bundles and the basal portions of mature nodules. L. japonicus squalene synthase has an unusual Asp residue near the active site, where mammalian enzymes have Gln, and replacement of the Gln by Glu has been reported to cause severe inactivation. Site-directed mutagenesis of the L. japonicus enzyme and assaying in vitro showed that this Asp residue can be substituted by not only Gln but also Glu, suggesting that the local structure of plant squalene synthases is different from that of mammalian enzymes.